The terminal respiratory enzymes of Bacillus species have been the subject of several previous studies. Although the results of different investigations do not always coincide, presumably due to the different methods employed, the small amount of cytochrome pigments in spores is accepted generally. Keilin and Hartree (4) determined the cytochrome content of spores of B. subtilis spectophotometrically, and found it to be only 6% of the amount present in vegetative cells. Nakada et al. (5) reported that extracts from dormant spores and even from germinated spores of B. cereus contained no cytochromes at all, whereas cytochromes a and b were present in vegetative cells. Doi and Halvorson (2) studied respiratory enzymes from mechanically disrupted cells of Bacillus cereus T. They found cytochromes b, c, and a in vegetative cells, but none in spores unless they were reduced with dithionite. Under these conditions a weak absorption band of cytochrome b was seen. These results and studies on the effect of various inhibitors on the respiratory activity in extracts led to the conclusion that terminal electron transport in spores is carried out via a soluble flavoprotein system, which is replaced by a particulate (membrane-bound) cytochrome system during germination and outgrowth (2) .
Thus, the commonly held assumption that bacterial spores are devoid of respiratory pigments, or at least possess them in severely reduced quantity, has been based mainly on spectral data. But this conclusion is contradicted by cyanide sensitivity of respiration of particles from spores (2) , which suggested the presence of cytochromes, and the isolation from spores of B. subtilis of particles that show cytochrome spectra (6) . The present study was undertaken to ascertain whether optical problems were responsible for the failure to detect these pigments spectrophotometrically.
A property long used in experiments with bacterial spores is their high refractility. Since 73,i the amount of scatter by refraction is a direct function of the difference between the refractive indices of two media through which light passes, the apparent brightness of spores in the phasecontrast microscope is due to the large difference in the refractive indices of water and spore material. If cytochrome pigments are present in the spore, it is conceivable that they would not receive much of the incident light, which would be directed away by refraction. Figure 1 shows data from an experiment designed to determine the refractive index of spores. In this experiment, dormant spores, prepared as previously described (3), were suspended (1 mg/ml, final concentration) in a (Fig. 3) , and its high viscosity also prevented appreciable settling of suspended spores during absorption measurements. The absorption spectrum shown in Fig. 4 were not due to surface contamination, and that they may reside in a portion of the spore inaccessible to such compounds.
These experiments also help to explain why cytochrome spectra have been difficult to obtain in the past. Only when the difference in refractive index between spore and surrounding.medium is such that an appreciable fraction of incident light enters the former is it possible to obtain sufficient light absorption by these pigments.
